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Conventional sex roles occur when males are the more competitive sex (Vincent et al. 1994; Forsgren et al. 2004) , which often leads to greater choosiness in females than in males. Because males typically have a higher potential rate of reproduction than females (Clutton-Brock & Parker 1992) , the operational sex ratio (OSR), the ratio of males to females in a population that are ready to mate (Emlen & Oring 1977) , is often biased in favour of males. The OSR can be used to predict the intensity of intrasexual competition for mates and mating system structure (Emlen & Oring 1977) . Perhaps the most powerful test of OSR theory (e.g. Kvarnemo & Ahnesjö 1996) has been its ability to predict the occurrence of species with conventional versus 'reversed' sex roles (CluttonBrock & Vincent 1991; Clutton-Brock & Parker 1992).
Sex roles were initially thought to be fixed traits, linked to the reproductive behaviour and physiology of a species (Forsgren et al. 2004 ). More recent research, however, indicates that sex roles are more flexible and can be determined by changes in the abundance of food (Gwynne & Simmons 1990) or nest sites (Almada et al. 1995) , water temperature (Kvarnemo 1996) , odour cues in the environment (Moore et al. 2001) , and the seasonal availability of mates (Forsgren et al. 2004 ). This more dynamic view suggests that while the average sex role of a species can be predicted by potential rate of reproduction and OSR, we might expect individual males and females to both compete for and choose mates depending on local conditions (Gowaty & Hubbell 2005) .
OSR theory can also predict the patterns of behaviour in both sexes regardless of which is more competitive (Kvarnemo & Ahnesjö 1996; Grant & Foam 2002) . When the OSR is less than 1, males are predicted to court the relatively abundant females and engage in little aggression (Jirotkul 1999; Grant et al. 2000) . As the OSR increases, the relative abundance of females decreases, so the rate of male aggression and propensity to court females (sensu Forsgren et al. 2004 ) will increase (Enders 1993; Kvarnemo & Ahnesjö 1996) . However, the observed rate of male courtship often decreases with increasing OSR, because of a lower encounter rate with females and a trade-off between the time spent competing with other males and the time spent courting females (Jirotkul 1999; Grant et al. 2000) . At extremely high values of OSR, however, resource defence theory predicts that aggression will no longer be effective because of the costs of chasing multiple intruders, so males will switch from interference to exploitation competition (Brown 1964; Grant 1993) . Hence, there is an apparent contradiction in the OSR literature that predicts either a monotonic increase in aggression with increasing OSR (Kvarnemo & Ahnesjö 1996) , or a dome-shaped relationship (Emlen & Oring 1977; Grant et al. 2000) .
